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(54) Printer to avoid unnecessary printing 

(57) The printer 1 0 clears the printing data PDAT re- 
maining In the data buffer which is formed in a RAM 14, 
when a printer cable 50 is unplugged from the printer 1 0 



anchor from a computer3Q. As a result, it prevents the 
printer 10 from performing an unnecessary printing on 
the basis of Ihe printing data PDAT remaining In the data 
buffer. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] This invention relaLes io a printer lo avoid an 
unnecessary printing even when a printer cable is re- 
moved during a printing operation. 

Description of the Related Art 

[0002] A printer cable like a parallel cable and a USB 
(Universal Serial Bus) cable connects a printer and a 
computer. Then, via the printer cable, printing data and 
so on is transmitted from the computer to the printer, 
and status information and so on is transmitted from the 
printer to the computer. 

[0003] When the prjnter cable like the parallel cable 
and the USB cable is removed during the printer's print- 
ing operation, the printing data is not transmitted from 
the computer to the printer, and the printing operation is 
stopped. Such as action as removing cable is made by 
Intentionally, carelessly and so on. For example, the us- 
er removes the cable intentionally In the case where the 
computer connecting to this printer is changed to anoth- 
er one. 

[0004] When the cable is removed during the printer's 
printing operation, the printing operation afterthe printer 
cable is removed is not done even if the printer cable is 
plugged again In the printer thereafter. Moreover, there 
is a possibility that the printing data transmitted before 
the printer cable is removed remains in a data buffer of 
the printer In this case, there Is a possibility that the 
printer prints meaning lessly, That is, a possibility of per- 
forming the so-called garbage printing remains, 
[0005] In these cases, the user erases the printing da- 
ta which remains in the data buffer by turnin g off a power 
switch of the printer or by operating a control panel of 
the printer In the conventional printer, 
[0006] Recently, a printer having neither a power 
switch nor a control pan el for reducing the costs appears 
on the market. For this printer, the user has to remove 
and plug again a power cable of the printer for erasing 
the printing data stored in the printer buffer. However, It 
Is troublesome for the user to remove and plug again 
the power cable for erasing the printing data in the data 
buffer. 

SUMMARY OF THE INVENTION 

[0007] It Is therefore an object of the invention to pro- 
vide a printer which is configured not to perform an un- 
necessary printing operation when a printer cable, 
which connects a printer and a computer, Is unplugged 
during a printing operation. 

[0008] In order to accomplish the aforementioned and 
other objects, according to one aspect of the present 



invention, a printer comprising: 

a detector configured to detect that a printer cable, 
which is connected to a computer, Is unplugged; 
s and 

a c!earer configured lo clear printing data received 
from the computer and stored in a data buffer when 
the detector detects that the printer cable has been 
unplugged. 

10 

[0009] According to another aspect of the present in- 
vention, a printer comprising: 

aprintstartdetectorconfiguredto detect that a print 
w start signal, which indicates a start of a transmission 

of printing data, is received from a computer; 

a data buffer configured to temporary store the 

printing data received from the computer; 

a print finish detector configured to detect that a 
20 print finish signal, which indicates a finish of the 

transmission of the printing data, is recejved from 

the computer; and 

a clearer configured to clear the printing data stored 
in the data buffer when the print start signal is re- 
2$ cei ved again from the computer or another compu- 
ter after the print start detector has detected the 
print start signal and before the print finish detector 
detects the print finish signal, 

30 [001 0] According to a further aspect of the present In- 
vention, a printer comprising: 

a cable detector configured to detect whether a 
printer cable, which Is connected to a computer, is 

35 plugged normally or not; 

a data buffer configured to temporary store printing 
data received from the computer; and 
a clearerconfigured to clearthe printing data stored 
in the data buffer when the cable detector detects 

40 that the printer cable has been unplugged. 

[001 1 J Additionally, the invention can be realized as a 
control method of a printer. Furthermore, it Is possible 
to realize the Invention as a program for controlling the 
45 printer in this manner, a recording medium storing a pro- 
gram therefor, or a program data signal embodied in a 
carrier wave therefor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

50 

[0012] 

Fig. t is a diagram showing a hardware configura- 
tion of a printing system according to an embodi- 
es ment of the invention; 

Fig. 2 is a diagram which illustrates a signal trans- 
mitting and receiving relationship between a com- 
puter and a punter in the printing system shown in 
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Fig. 1 when a printing is normally performed; 
Fig, 3 is a diagram which illustrates a signal trans- 
mitting and receiving relationship between the com- 
puter and the printer In a first embodiment of the 
Invention when a printer cable Is removed In a print- 
ing operation; 

Fig, 4 is a diagram showing a flow chart for explain- 
ing a printing data receiving process In the printer 
according to the first embodiment of the invention; 
Fig, 5 is a diagram showing a flow chart for explain- 
ing a printing data receiving process according to a 
second embodiment of the invention; 
Fig, 6 is a diagram showing a flow chart for explain- 
ing a printing data receiving process according to a 
third embodiment of the invention; 
Rg. 7 is a diagram showing a logical channel struc- 
ture established between the printer and the com- 
puter according to a fourth embodiment of the in- 
vention; 

Fig. 8 is a timing chart for explaining packets trans- 
mitted and received in a control channel and a print- 
ing data transferring channel, which are established 
between the printer and the computer, and a status 
of an observation effective flag according to the 
fourth embodiment of the invention; 
Fig, 9 is a timing chart for explaining packets trans- 
mitted and received in a control channel and a print- 
ing data transferring channel, which are established 
between the printer and the computer, and a status 
of a packet receiving flag according to the fourth 
embodiment of the invention; 
Fig, 10 is a diagram for explaining signals transmit- 
ted and received between the printer and the com- 
puter according to the fourth embodiment of the In- 
vention; 

Fig 11 isadiagramshowingaflowchartfor explain- 
ing a printing data transmitting process, which is ex- 
ecuted by the computer according to the fourth em- 
bodiment of the Invention; 
Fig. 12 is a diagram showing a flow chart for ex- 
plaining a receiving process, which is executed by 
the printer according to the fourth embodiment of 
the invention; 

Fig. 13 is a diagram showing a flow chart for ex- 
plaining a removing and plugging detecting process 
and a reset process according to the fourth embod- 
iment of the invention; and 
Rg. 14 is a diagram showing a flow chart for ex- 
plaining a removing and plugging detecting process 
and a reset process according to the fifth embodi- 
ment of the Invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

(First Embodiment) 

[0G13] Accordingto the first embodiment of the inven- 



tion, in a printing system in which a parallel cable con- 
nects a printer and a computer, the printer is configured 
to erase printing data in a data buffer thereof when the 
parallel cable is removed and then plugged again during 
s printing operation. More detailed explanation Is made 
below, 

[0014] Rg. 1 is a diagram showing a hardware con- 
figuration of a printing system according to an embodi- 
ment of the invention. As shown in Fig, 1, the printing 

io system according to the embodiment of the invention 
has a printer 10 and a computer 30. 
[0015] Tho printer 10 has a CPU 12, a RAM 14, a 
ROM 1 6 and interfaces 1 8 and 20, and they are con- 
nected to each other via an internal bus. Furthermore, 
the Internal bus is connected to a printing executing sec- 
tion 22 via the interface 20. In this embodiment, the print- 
er 10 is an ink jet printer, and a printing is performed in 
the printing executing section 22 by driving an ink head. 
In addition, the printer 10 has a power cord 24, and an 

20 electric power is supplied to the printer 1 0 by plugging 
the power cord 24 in a receptacle. However, the printer 
10 does not have a power switch and does not have a 
control panel. 

[0016] The computer 30 has a CPU 32, a RAM 34, a 
25 ROM 36 and interfaces 38 and 40, and they are con- 
nected to each other via an internal bus. Furthermore, 
the internal bus is connected to a hard disk 42 via the 
Interface 40, 

[001 7] A printer cabie 50 connects the printer 1 0 and 
so the computer 30, In this embodiment, the printer cable 
SO Is a parallel cable in conformity with the IEEE 1284.4 
standard. At one end o1 the printer cable 50, a connecter 
52 Is provided, which is inserted Into a connecting por- 
tion 54 of the printer 1 0, At the other end of the printer 
35 cable 50 , a connector 56 is provided, which is inserted 
inlo a connecting portion 68 of the computer 30. A user 
can arbitrarily insert the connectors 52, 56 of the printer 
cabie into the connecting portions 54, 58 and remove 
them therefrom. The connecting portion 54 of the printer 
40 1 o js connected to the interlace 1 8, and the connecting 
portion 58 of the computer 30 is connected to the inter- 
face 38, 

[0018] Next, an explanation is made about an exam- 
pie of the printing operation according to the printing 

45 system shown in Fig. 1, For example, printing data 
stored in the hard disk 42 of the computer 30 is trans- 
mitted from the connect! ng portion 58 to die printer cable 
50 via the Interlace 38. The printing data transmitted to 
the printer cable 50 is stored in RAM 14 of the printer 

50 10 via the connecting portion 54 and the interface 18. 
That is, at least a portion of the RAM 14 constitutes a 
data buffer forthe printing data according to this embod- 
iment. 

[0019] The printer 10 performs a necessary data con- 
55 version to the priming data stored in the RAM 14, and 
print it in the printing executing section 22. In more de- 
tail, the CPU 12 reads out a print process program 
stored in the ROM 1 6 f and executes It, When the print 
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process program is executed, a language interpretation 
is performed on the printing data stored in the RAM 14, 
and the printing data Is changed into data which can be 
printed in the printing executing section 22. Then } the 
CPU 12 transmits the converted data to the printing ex- 
ecuting section 22, and ihe printing executing section 
22 performs Ihe printing. The data for which printing is 
finished fs sequentially erased in the RAM 14. 
[0020] Hg . 2 is a sign al chart f o r explaining the trans- 
mitting and the receiving of signals between the printer 
10 and the computer 30 In a normal printing, 
[0021 1 As shown in Fig. 2 t the computer 30 transmits 
a device ID request DREO to the printer 1 0 before start- 
ing the printing. In response to the device ID request 
DREQ r the printer 10 transmits a device ID reply DRPY 
to the computer 30. The device ID request DREQ Is a 
signal which is transmitted by the computer 30 so that 
the computer 30 confirms models of the printer 10 and 
others. In this embodiment, the computer 30 is designed 
to transmit the device ID request DREQ to the printer 
10 before the printing starts. 
[0022] After that, the computer 30 transmits a magic 
string MS to the printer 1 0 . This magic string MS is trans- 
mitted to inform the printer 10 that the computer 30 
sends printing data PDAT after this, Then, the computer 
30 transmits the printing data PDAT to the printer 10, 
When the computer 30 has finished transmitting all the 
printing data PDAT necessary for the printing, the com- 
puter 30 transmits a close channel CC to the printer. 
When the close channel CC is received in the printer 1 0, 
the printer 1 0 is able to confirm that all the printing data 
PDAT has been received. 

[0023] Fig. 3 Is a signal chart for explain ing the trans- 
mitting and the receiving of signals between the printer 
10 and ihe computer 30 when the printer cable 50 Is 
removed during a printing operation, 
[0024] As shown in Fig. 3, the computer 30 sends a 
device ID request DREQ to the printer 1 0 before it starts 
printing. The printer 10 replies a device ID reply DRPY 
to the computer 30 in accordance with the device ID re- 
quest. 

[0025] Next, the computer 30 sends a magic string 
MS. Then, the computer 30 starts sending printing data 
PDAT, in one example of Fig. 3, it Is assumed that the 
printer cable 50 is removed from the printer 10 or the 
computer 30 by any reason or any cause. After that, it 
is assumed that the printer cable 50 fs plugged into the 
printerlO or the computer 30. Inthfscase, another com- 
puter, which is different from the computer 30, may be 
connected to the printer 10. In such a case, there is a 
possibility that a part of the printing data PDAT t which is 
received until the printer cable 50 Is removed, remains 
in the data buffer of the printer 10. 
[0026] When the user tries to print next, as mentioned 
above, the computer 3Q transmits a device ID request 
DREQ to the printer 10. That is, In this embodiment, the 
computer 30 is designed to send the device ID request 
DREQ to the printer 1 0. Therefore, The printer 1 0, which 



receives the device ID request DREQ, is able to judge 
that the printing data PDAT stored in the RAM 14 is un- 
necessary. As a result, the printer 1 0 erases the remain- 
ing printing data PDAT in the RAM 14. Furthermore, the 
s printer 1 0 makes a necessary initial setting of the inter- 
face and ihe like. 

[0027] Next, referring to Fig. 4, a printing data receiv- 
ing processing of the printer 10 is explained in detail, 
Fig. 4 Is a flow chart for explaining the printing data re- 
10 ceiving processing. 

[0028] A program for the printing data receiving 
processing is stored in the ROM 16 of the printer 10. 
The power is supplied to the printer 1 0, and the CPU 12 
reads out and runs this program so that the printing data 
is receiving processing is performed. 

[0029] First, as shown fn Fig. 4, the printer 10 judges 
whether a magic string MS has been received (step 
S10). When the magic string MS has not yet been re- 
ceived (step S10: Mo), the printer 10 is waiting by re- 
peating step 10, Not receiving the magic string MS 
means that printing does not start 
[0030] When the printer 1 0 receives the magic string 
MS (step S1 0: Yes), the printer 1 0 judges whether a de- 
vice ID request DREQ has been received (step S11), 
Receiving the magic string MS means that printing does 
start. Therefore, It is possible for the printer 10, which 
receives the device ID request DREQ, to presume on 
the basis of receiving the device ID request that a new 
print starts again after the printer cable is unplugged 
once in printing and then plugged again. Therefore* 
when the printer 10 receives the device ID request 
DREQ (step S11 : Yes), the printer 10 clears the rest of 
the printing data PDAT in the RAM 14 which Is the data 
buffer, ejects paper which is stopped in partway for print- 
ing, and initializes the interface (step S12), 
[0031] When the printer 10 does not receive the de- 
vice ID request DREQ (step S11: No), the printer 10 
judges whether a close channel CC has been received 
(step S13). When the printer 10 does not receive the 
close channel CC (stepS13: No), it means that the print- 
ing operation is under way so that the printer 10 does 
print (step S1 4). Then, it repeats the process from step 
S11 explained above. 

[0032] On the other hand, when the printer 1 0 re- 
ceives the close channel CC (step S13: Yes), it means 
that the printing has finished so that the printer 1 0 re- 
peats the process from step S10 explained above. 
[0033] As explained above, the printing system ac- 
cording to this embodiment can avoid an unnecessary 
print when the printer cable 50 Is unplugged under print- 
ing, even if the printer cable 50 is a parallel cable that 
is not able to directly detect it unplugging. In more detail, 
when the printer cable 50 Is removed while the printer 
10 is printing, the user inserts the printer cable 50 into 
the printer 10 again, and begins to newly print after a 
lapse of a predetermined time. At the beginning of the 
print, in this embodiment, the printing system has an ar- 
rangement that the device ID request DREQ is transmit- 
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ted from the computer 30 to the printer 10, Therefore, 
in this embodiment, when the printer 1 0 receives the de- 
vice ID request DREQ which means starting a print be- 
fore receiving the dose channel CC which means end- 
ing a print, the printer 10 presumes that the printer cable 
50 is unplugged once and then plugged once more and 
dears the rest of the printing data PDAT in the RAM 14, 
As a result, it prevents the printer 10 from printing the 
unnecessary printing data PDAT remaining in the RAM 
14 and performing meaningless printing. 
[0034] In addition, in the printer 10 which has neither 
a power switch nor a control panel, the rest of the print- 
ing data PDAT remaining in the RAM 14 can be cleared 
without unplugging and plugging the power cord 24, 
Therefore, the ease-of-use of the printer 10 can be im- 
proved. 

(Second Embodiment) 

[0035] According to the second embodiment of the in- 
ve ntio n , in a printing system whic h ti as_a USB cable con- 
necting a printer and a computer, when the USB cable 
is unplugged from the printer during a printing operation 
and then plugged into the printer, the printer erases the 
printing data in a data buffer. More detailed explanation 
Is made below. 

10036 J The hardware conf tguratio n of t he printing sys- 
tem according to the second embodiment of the inven- 
tion is similarto the printing system shown In Fig. 1 , but 
the printer cable 50, which connects the printer 10 and 
the computer 30, is a USB cable. This point is different 
from the first embodiment. 

[0037] Referring to Fig. 5, a printing data receiving 
processing of the printer 10 is explained In detail. Fig, 5 
is a Flow chart for explaining the printing daia receiving 
processing of the printer 1 0, 

[0038] A program for the printing data receiving 
processing is stored In the ROM 16 of the printer 10, 
The power is supplied to the printerIG, and the CPU 12 
reads out and runs this program so that tho printing data 
receiving processing is performed. 
[0039] First as shown In Fig. 5, the printer 1 0 reads a 
voltage on a VBUS (a power source bus) of the USB 
(step $20). Concerning the USB cable, when the printer 
cable 50 is connected normally, the VBUS of the printer 
cable 50 is supplied with 5V. Therefore, the printer 10 
can judge whether the printer cable 50 is connected nor- 
mally by detecting the voltage of the VBUS and whether 
it is approximately 5V or approximately 0V. 
[0040] Hence, the printer 10 judges whether the volt- 
age is approximately 5V (step S21), When the voltage 
has been about SV (step S21 : Yes), the process of the 
above-mentioned step $20 Is repeated since the printer 
cable 50 is connected properly. On the other hand, when 
the voltage has not been about 5V (step S21: No), for 
instance, when the voltage has dropped about 0V } the 
printer 10 clears the RAM 14 which is the data buffer 
since the printer cable 50 is removed. 



[0041] Subsequently, the printer 10 reads again a 
voltage on the VBUS of the USB cable {step S23) . Then, 
the printer 10 judges whether the voltage has been 
about 5V (step S24). When the voltage of the VBUS has 
5 not been about 5V (step S24: No), the process of the 
above-mentioned steps S23 and S24 are repeated for 
wailing. On the other hand, when the voltage has been 
about 5V (step 524; Yes), the printer 10 Initializes the 
interface and so on for next printing since the printer ca- 
fe ble 50 is reinserted. Then, the printer 1 0 repeats the 
process from the above-mentioned step S20. 
[0042] As explained above, according to the printing 
system of this embodiment, the printer 1 0 detects the 
USB cable unplugged by the observation of the voltage 
is on the VBUS, and the printer 1 0 clears the RAM 1 4 be- 
ing the data buffer of the printer 10 when the USB cable 
is plugged. Therefore, it prevents the printer 10 from 
printing the unnecessary printing data PDAT remaining 
In the RAM 14 and performing meaningless printing. 
so [0043] In addition, as in the case of the above-men- 
tioned first embodiment, in the printer 10 which has nei- 
ther a powerswitch nor acontrol panel, the printing data 
PDAT can be cleared without unplugging and plugging 
the power cord 24, Therefore, the ease-of-use of the. ;i 
25 printer 1 0 can be improved. 

(Third Embodiment) 

|0044] In the above-mentioned second embodiment,., 
30 the printer 1 0 is designed to clear the data buffer of the-, 
RAM 14 when ihe USB cable is removed regardless of t 
whether the printer 10 is in the process of printing, la 
contrast with this, in the third embodiment of the inven v 
ton, the printer 1 0 is designed to clear the data buffer 
35 of ihe RAM 14 only when the USB cable is removed 
while the printer 10 is in the process of printing. More 
detailed explanation Is made below. 
[0045] A hardware configuration of the printing sys- 
tem according to the third embodiment of the invention 
40 is similar to the above-mentioned second embodiment. 
That is, in the printing system shown in Fig, 1 , the printer 
cable 50 connecting the printer 1 0 and the computer 30 
is the USB cable, 

[0046] Referring to Fig. 6 t a printing data receiving 
45 processing of the printer 1 o Is explained in detail. Fig. 6 
is a flow chart for explaining the printing data receiving 
processing of the printer 1 0. 
[0047] A program for the printing data receiving 
processing Is stored in the ROM 16 of the printer 10. 
so The power supplied to the printer 10, and the CPU 12 
reads out and runs this program so that the printing data 
receiving processing is performed 
[0048] First, as shown In Fig. 6, the printer 10 judges 
whether a magic string MS has been received from the 
55 computer 30{&tep S30). When the magic string MS has 
not yet been received (step S30: No), the printer 10 is 
waiting by repeating step 30 since the computer 30 does 
not start to transmit the printing data PDAT 
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[0049] On the other hand, when the printer 10 re- 
ceives the magic string MS (step S30: Yes), the printer 
1 0 acquires a voltage of the VBUS of the USB (step S31 ) 
since It means that the computer 30 starts to transmit 
the printing data PDAT, Subsequently, the printer 10 s 
judges whether the voltage is approximately 5V (step 

532) , 

[0050] When the voltage has not been approximately 
5V (step 332: No), for instance, when the voltage has 
been droppe d to about 0V, It means rem oving the printer 1 o 
cable 50 being USB so that the printer 10 clears the data 
buffer of the RAM 14 and initializes the interface (step 

533) , Then the printer 10 returns to the above-men- 
tioned step 30. 

[0051] On the other hand, when thevoltage hasbeen 15 
approximately 5V (step S32: Yes), It means the trans- 
mission of the printing data PDAT Is started, so that the 
printer 10 judges whether the close channel CC is re- 
ceived (step S34). When the close channel CC has not 
been received (step S34: No), it means the transmission 20 
of the printing data PDAT is continued, so that the printer 
1 0 conii n ues to p rlnt (step S35). Then , th e process from 
the above-mentioned step S31 is repeated. 
[0052] On the other hand, when the close channel CC 
has been received (step S34: Yes), It means that the 2$ 
computer 30 has finished sending the printing data 
PDAT so that the process from the above-mentioned 
step S30 is repeated. 

[0053] As explained above, according to the printing 
system of this embodiment, as in the case of the above- 20 
mentioned second embodiment, the printer 10 detects 
the USB cable unplugged by the observation of the volt- 
age on the VBUS, and the printer 10 dears the RAM 14 
being the data buffer of the printer 10 when the USB 
cable is unplugged. Therefore, it prevenls the printer 10 05 
from printing the unnecessary printing data PDAT re- 
maining in the RAM 14 and performing meaningless 
printing. 

[0054] Moreover, In the printer 10 according to this 
embodiment, the printer 1 0 erases the printing data 40 
PDAT remaining in the data buffer of the RAM 14 only 
when the printer cable 50 being the USB is unplugged 
during a printing operation. Therefore, the printer 1 0 can 
prevent the possibility that data stored in the RAM 1 4 is 
erased carelessly. 45 
[0055] In addition, as in the cases of the above-men- 
tioned first and second embodiments, in the printer 1 0 
which has neither a power switch nor a control panel, 
the printing data PDAT can be cleared without unplug- 
ging and plugging again the power cord 24, Therefore, so 
the ease-of-use of the printer 1 0 can be Improved. 

(Fourth Embodiment) 

[0056] According to the fourth embodiment of the In- 55 
vention, a printing system uses a technique of detecting 
the plugging and unplugging of the printer cable 50, 
which is different from the first embodiment, That is, the 



technique of detecting the plugging and unplugging is 
modified in the case of using the printer cable 50 which 
is a type that the plugging and unplugging of the cable 
can not be physically detected. More detailed explana- 
tion is made below. 

[0057] First, in accordance with Fig. 7, a configuration 
of logical channels formed between the printer 10 and 
the computer 30 for communication is explained. Fig. 7 
Is aschematic diagram for explaining the logical channel 
formed on a communication line. 
[0058] As shown In Fig. 7, a control channel CNC, a 
printer control channel PCC and a printing data transfer 
channel DTC are formed between the printer 10 and 
computer 30 as the logical channels. The control chan- 
nel CNC is for opening and/or dosing the logical chan- 
nel, and for transmitting information of the number of 
sent packets and the like. The printer control channel 
PCC Is for confirming the amount of remaining inks, 
transmitting a instruction of a ink change and the like. 
The printing data transfer channel DTC is for transmit- 
ting the printing data from the computer 30 to the printer 
10. 

[0059] In this embodiment, erasing the printing data 
PDAT stored in the RAM 14 is performed with the com- 
bined use of two techniques. Fig, 8 is a diagram lor ex- 
plaining one technique and Fig, 9 is a diagram for ex- 
plaining the other technique. First, one technique is ex- 
plained in accordance with Fig. 8. 
[0060] Fig. 8 Is a timing chart in the case where a print- 
ing Is performed using the control channel CNC and the 
printing data transfer channel DTC, As shown in Fig. 8 ( 
the computer 30 transmits a cable plug/unplug effective 
command to the primer 10 by using the control channel 
CNC. Having received this command, the printer tOsets 
amonitoring effective flag. Next, the computer 30 trans- 
mits an open command for the printing data transfer 
channel DTC to the printer 1 0 by using the control chan- 
nel CNC. As a result, the printing data transfer channel 
DTC between the printer 1 0 and compuier3Q is opened. 
[0061] Subsequently, tho computer 30 transmits 
packets, which are formed by dividing the printing data, 
to the printer 10 by using the printing data transferchan- 
nel DTC. The printer 1 0, which received these packets, 
forms the printing data by restructuring these packets 
and performs a printing on the basis of the printing data. 
[0062] Having finished sending all the packets for the 
printing data, the computer 30 transmits a close com- 
mand for the printing data transfer channel DTC by us- 
ing the control channel CNC. As a result, the printing 
data transfer channel DTC between the printer 1 0 and 
computer 30 is closed. Then, the computer 30 transmits 
a cable plug/unplug ineffective command to the printer 
10 by using the control channel CNC. Having received 
this command, the printer 10 resets the monitoring ef- 
fective flag. 

[0063] However, in the case where the printer cable 
50 is unplugged from the printer 1 0 during a printing op- 
eration and plugged again into the printer 1 0, the printer 
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10 receives a device ID request before the printer 10 
receives the cable plug/unplug ineffective command. 
The reason for this is that the computer 30 is designed 
to transmit a device ID request to the printer 1 0 when a 
user plugs the printer cable 50 again and restarts print- 
ing. Thai is, detecting the device ID request white the 
monitoring effective flag issel means that a printing data 
is to be sent again. Therefore, the printer 10 can detect 
that the printer cable 50 was unplugged and then 
plugged again. 

[0064] N ext, referring to Fig. 9, the other techn ique is 
explained. Fig, 9 is a timing chart rn the case where print- 
ing data Is transmitted by using the printing data transfer 
channel DTC. As shown in Fig, 9, the computer 30 trans- 
mits packets of the printing data to the printer 10 by us- 
ing the printing dais transfer charms) DTC, in the printer 
10, a packet receiving flag is set only while a packet is 
being received. That is, the flag Is not set/reset in syn- 
chronism with open/ciose o! the printing data transfer 
channel DTC, but in synchronism with the receiving/ 
non-receiving of packet. When the device ID request is 
received during setting the packet receiving flag, the 
printer 10 is able to Judge that the printer cable 50 is 
removed and inserted. 

[0065] Next, referring to Fig. 1 0, the transmitting and 
receiving of signals between the printer 10 and compu- 
ter 30 In the case where the printer cable 50 is un- 
plugged in partway for a printing operation and plugged 
again, 

[006S1 As shown in Fig, 10, first, the computer 30 
sends a device ID request DREQ to the printer 10. The 
printer 10, which receives the device ID request DREQ, 
sends a device ID reply DRPY to the computer 30, 
[0067] Next, the computer 30 sends a cable plug/un- 
plug effective command CEC to the printer 10, Subse- 
quently, thecomputerSO sends an open command POP 
for the printing data transfer channel DTC to the printer 
10. 

[0068] Next, the computer 30 sends printing data 
PDAT to the printer 1 0 packet by packet. The printer 1 0, 
which receives the packets, sends a busy ergnal BS to 
the computer 30 every time a packet is received. In this 
way, the printing data PDAT is sent from the computer 
30 to the printer 10 while a transmission and reception 
of data is checked. The printer 10 generates Image data 
on the basis of She received data PDAT and performs 
printing in the printing executing section 22. 
[0069] In the case where the printer cable 50 is re- 
moved due to user's error and the like, the communica- 
tion line is disconnected in partway for a printing oper- 
ation. Then, when it is recovered, the computer 30 is In 
a state of waiting for the busy signal BS being a re- 
sponse from the printer 10, and the printer 10 is in a 
state of waiting for the printing data PDAT from the com- 
puter 30. Furthermore, when the user gives instructions 
for a printing to the comp uter 30 again, the computer 30 
transmits a device ID request DREQ to the printer 10, 
[0070] However, for the printer 10, the printing data 



transfer channel DTC has already been open and the 
monitoring effective flag has already been set, so that 
the printer 10 is in a state of waiting for the printing data 
PDAT Therefore, receiving the device ID request DREQ 

5 again means that the prlntercable 50 has been removed 
and inserted again in a printing operation. Hence, the 
printer 10 clears the printing data PDAT remaining in the 
RAM 14, which is a data buffer, ejects printing paper 
which Is stopped in partway for a printing operalon, and 

10 resets itself to return an initial state. 

[0071] Next, referring to Fig. 11, a processing of the 
computer 30 according to this embodiment is explained. 
Fig.. 1 1 1s a flow chart for explaining a printing data trans- 
fer processing of the host computer 30. For example, 

« first, a user gives instructions for a printing to the com- 
puter 30 by using an application program for making 
documents, and the computer 30 generates a printing 
data PDAT in accordance with data inputted from the 
application program (step S40). S ubsequently, the com- 

^0 puter 30 generates packets in accordance with the print- 
ing data PDAT and transmits one of the packets to the 
printer 10 (step $41), 

[0072] Next, the computer 30 judges whether a busy 
signal BS is received from the printer 10 {step S42) ? . 

25 When the computer 30 has received the busy signal BS, 
(step S42: Yes), the computer 30 judges whether all the; 
packets generated from the printing data PDAT have 
been transmitted (step S43). When all the packets gen- 
erated from the printing data PDAT have been transmits 

30 ted (step S43: Yes), this processing Is ended. On the ■ 
other hand, all the packets have not yet been transmit 
ted (step S43: No), the computer 30 returns to step S41 
mentioned above and repeats the transmission of the 
packets, 

35 [0073] On the other hand, in the case where the print- 
er cable 50 is unplugged and plugged, since the busy 
signal BS does not return from the printer 1 0, the com- 
puted decides "No'Mn the above-mentioned step S42. 
Therefore, the computer 30 judges whether a predeter- 

40 mined time (for example, 20 seconds) has passed since 
the response from the printer 10 disconnected (step 
S44), When the predetermined time has not passed yet 
(step S44: No), the computer 30 returns to step S42 and 
monitors whether a response is received from the printer 

45 10, 

[0074] On the other hand, when the computer 30 has 
not received the busy signal BS from the printer 1 0 even 
if the predetermined time has passed (step S44: Yes), 
the computer 30 asks the user whether the printing 

so should be cancelled or retried (step S45). When the user 
has canceled the printing (step S45: Yes), the computer 
30 discards the printing data (step S46). After that, the 
us er provides the computer 30 with instructions for print- 
Ing the same document as the last time or printing a doc- 

s$ ument differentfrom the last time (step S47). Then t the 
computer 30 returns to the above-mentioned step S40, 
generates the printing data again (step S40), and re- 
peats the processing described above, 
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[0Q75J On the other hand, in step S45, when the user 
has chosen the retry forprintmg (step S45; No), the com- 
puter 30 returns to step S42 and waits for only the pre- 
determined time for the busy signal BS from the printer 
10. 

{0076] Next referring to Fig, 12, a processing of the 
printer 10 according to this embodiment is explained. 
Fig. 12 is a (low chart for explaining a receiving process- 
ing of the printer 10, 

[0077] As shown In Fig. 12, the printer 10 judges 
whether unplugging and plugging the printer cable 50 is 
detected (step S50). When unplugging and plugging the 
printer cable 50 has been detected (step S50; Yes), the 
printer 10 clears the remaining printing data PDAT 
stored in the RAM 14, and ejects the paper in the course 
of the printing operation by a reset operation (stop S51 ), 
By the way, step S50 forjudging cable plugging/unplug- 
ging and step S51 forthe reset operation are explained 
with reference to Fig. 1 3 later. 
[0078] On the other hand, when unplugging and plug- 
ging the printer cable 50 has not been detected (step 
S50: No), the printer 1 0 judges whetheftte printing data 
PDAT are received from the computer 30 (step S52). 
When the printing data PDAT has not been received 
{step S52; No), the processing from step S50 Is repeat- 
ed, 

[0079] On the other hand, when the printing data 
PDAT has been received from the computer 30 (step 
S52: Yes), the printer 10 generates image data on the 
basis of the printing data PDAT (step S53) and performs 
printing (step S54), Then, the processing from step S50 
is repeated. 

[0080] Next referring to Fig. 13, the unplugging/pfug- 
glng detecting process in step 50 of Fig, 12 andthereset 
process in step S51 are explained in detail. Fig, 13 is a 
flow chart for explaining the unplugging/plugging detect- 
ing process and the reset process in detail. 
[0081] As shown in Fig, 13, first, the printer 1 0 judges 
whether the cable plug/unplug effective command is re- 
ceived (step S5Q). When the cable ptug/unplug effective 
command has been received (step S60: Yes), the mon- 
itoring effective flag is set (step S61). 
[0082] After the monitoring effective flag is set f n step 
S61 , or when the cable plug/unplug effective command 
has not been received (step S60: No), the printer 10 
judges whether the cable plug/unplug ineffective com- 
mand is received {step S62). When the cable plug/un- 
plug ineffective command has been received (step S62: 
Yes), the monitoring effective flag is reset (step S63). 
[0083] After the monitoring effective flag is reset in 
step S63, or when the cable plug/unplug ineffective 
command has not been received (step S62; No), the 
printer 10 judges whether the printer 10 is receiving any 
packet in the control channel CNC, printer control chan- 
nel PCC or printing data transfer channel DTC (step 
S64). When the printer 1 0 is receiving the packet (step 
S64: Yes), the packet receiving flag is set (step S65)> 
whereas when the printer 10 is not receiving the packet 



(step S64: No), the packet receiving flag is reset (step 
S66). A preparation for monitoring the plugging/unplug- 
ging of the cable Is finished by the above-explained 
steps. 

s [0084] Next, the printer 1 o Judges whether a device 
ID requesL DREQ is received in a stale that the moni- 
toring effective flag is set (step S67). When the device 
ID request DREQ has not been received in a state that 
the monitoring effective flag is set (step $57: No), the 

to printer 1 0 Judges whether the device ID request DREQ 
Is received in a state that the packet receiving flag is set 
(step S63). 

[0085] When the device ID request DREQ has been 
received in a state that the monitoring effective flag is 
set (step S67: Yes), or when the device ID request 
DREQ has been received In a state that the packet re- 
ceiving flag Is set (step S68: Yes), a plug/unplug detect- 
ing flag, which indicates whether the printer cabfe 50 is 
unplugged and plugged, is set (step S69). On the other 
hand, when the device SD request DREQ has not been 
received in a state that the monitoring effective flag is 
set (step S67: No), and when the device ID request 
DREQ has been received in a state mat the packet re- 
ceiving flag is set (step S68; No), the plug/unplug de- 
tecting f[ag is reset (step S70). 
[0088] Next, the printer 1 0 transmits a device ID reply 
to the computer 30 in response to the device ID request 
DREQ (step S71), Subsequently, the printer 10 judges 
whether the piug/unplug detecting flag Is set (step S72). 
When the plug/unplug detecting flag has not been set 
(step S72; No), the printer 10 returns to step S60 men- 
tioned above. 

[0087] On the other hand, when the piug/unplug de- 
tecting flag has been set (step S72: Yes), the printer 1 0 
clears the printing data PDAT remaining in the data buff- 
er which Is formed in the RAM 14 (step S73). Then, the 
printer 10 ejects the paper stopped In printing operation 
(step S74) and initializes the interface to prepare for the 
next printing (step S75). Then, the printer 10 returns to 
step S60 mentioned above. 

[0088] As explained above, as in the case of the 
above-mentioned first embodiment, the printing system 
according to this embodiment can avoid doing an un- 
necessary print when the printer cable 50 is unplugged 
during a printing operation, even if the printer cable 50 
is a parallel cable; an unplugging state of which is not 
able to be directly detected it unplugging, 
[0089] In addition, in the printer 1 0 which has neither 
a power switch nor a control panel, the rest of the print- 
ing data PDAT can be cleared without unplugging and 
plugging again the power cord 24, Therefore, ease-of- 
use of the printer 1 0 can be improved. 
[0090] Furthermore, since a reset operation can be 
performed even when the device ID request DREQ Is 
received while a packet Is being received, this reset op- 
eration can be performed even when the connector of 
the printer cable 50 Is removed and then inserted at the 
timing other than the timing for printing. 
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(Fifth Embodiment) 

[0051] Accordlngto the fifth embodiment of the inven- 
tion, the fourth embodiment is modified so that the print- 
er judges whether the prlntercabfe 50 fs unplugged and 
plugged by not using the packet receiving flag but using 
only Ihe moniloring effective flag. 
[0092] Fig. 14 is a flow chart for explaining plug/un- 
plug detecting process in step S50 and a reset process 
In step S51 according to this embodiment. Fig. 14 cor- 
responds to Fig. 13 in the fourth embodiment. 
[0093] In this embodiment, plugging and unplugging 
of the printer cable 50 is managed by using only the 
monitoring effective flag. That is, the printer 10 sets the 
monitoring effective flag when the cable plug/unplug ef- 
fective command is received from the computer 30 
whereas the printer 10 resets the monitoring effective 
flag when the cable plug/unplug ineffective command is 
received from the computer 30. Then, when the printer 
10 receives the device ID request DREQ while the mon- 
itoring effective flag is set, the printer 10 presumes that 
the printer cable 50 is unplugged and then plugged 
again during a printing operation and erases ihe rest of 
the printing data PDAT in RAM 14. 
[0094] As a result, as shown in Fig. 14, En this embod- 
iment, steps S64 to S66 and step S69 are omitted from 
the fourth embodiment (Fig. 13). Since this embodiment 
is similar to the above-mentioned fourth embodiment 
except this point, an explanation In detail Is omitted. 
[0095] As explained above, according to this embod- 
iment, the printer 10 detects unplugging and plugging 
the cable by using only the monitoring effective flag, so 
that the printer 1 0 can monitorthe unplugging andplug- 
glng of the printer cable 50 only while the computer 30 
Is transmitting the printing data PDAT to the printer 10. 
Therefore, it is possible to prevent the printer 10 from 
unnecessarily erasing the printing data PDAT stored in 
the RAM 14, 

[0096] The invention is not limited to the embodiments 
explained above, but various changes or modifications 
are possible. For example, the invention can be applied 
to a printer having a power switch and/or a control panel. 
A connecting specification between the printer 10 and 
computer SO is not limited to the parallel cable or the 
USB explained above, but other connecting specifica- 
tion can be employed. 

[0097] Further, in the first and third embodiments, the 
magic string MS or the device ID request DREQ Is a 
print start signal indicating a start of the transmission of 
the printing data PDAT and ihe close channel CC is a 
print finish signal indicating a finish of the transmission 
of the printing data PDAT, but other signal can be em- 
ployed. 

[0098] In addition, In the fourth andflfth embodiments, 
the cable plug/unplug effective command is the print 
start signal, and the cable plug/unplug ineffective com- 
mand Is a print finish slgnat indicating a finish of the 
transmission of the printing data PDAT, but other signal 



can be employed. For example, the open command for 
printing data transfer channel Is employed as the print 
start signal and the close command for printing data 
transfer channel Is employed as the print finish signal. 

^ [0099] Further, in the respectlveprocesslng explained 
with the foregoing embodiments, the programs for exe- 
cuting these processing can be distributed in a form of 
a recording medium such as CD-ROM (compact disc 
read only memory), ROM or memory card, for example. 

to fn this case, once the printer 1 0 and/or the computer 30 
read the programs from such a recording medium and 
execute the programs, the embodiment explained 
above can be realized. 

[0100] in many cases, the printer 1 0 and/or the com- 

16 puter 30 have other programs such as operating sys- 
tem, other application programs, and so on. In these 
cases, the programs owned by the printer 1 0 and/or the 
computer 30 maybe efficiently used, and instructions for 
calling programs from the own programs of the printer 

20 10 and/or the computer 30, which realize processing 
equivalent to the processing of the foregoing embodi- 
ments, may be recorded on the recording medium. 
[0101] These programs may also be distributed as 
carrier waves through a network, instead of the form of 

25 a recording medium. The programs, transmitted as car- 
rier waves through a network, are stored in the printer 
1 0 and/or the computer 30 and can be executed to re- 
alize the foregoing embodiments, 
[0102] in some cases, the program Is encrypted and/ 

30 or compressed when it is recorded on a recording me- 
dium or transmitted as carrier waves through a network. 
In these cases, the printer 1 0 and/or the computer 30, 
having read the program from the recording medium or 
carrier waves, has to decode anchor expand the pro- 

35 grams before executing it. 

[0103] As described above, according to the inven- 
tion, the printer detects that the printer cable is un- 
plugged and plugged again, and clears the printing data 
remaining in the data buffer, so that it Is possible to pre- 

40 vent the p rinte r from performing un necessary printing . 



Claims 

45 1 , A prl nter comprising: 

a detector configured to detect that a printer ca- 
ble, which is' connected to a computer, te un- 
plugged; and 

so a clearer configured to clear printing data re- 

ceived from the computer and stored in a data 
buffer when the detector detects that the printer 
cable has been unplugged. 

55 2. A printer comprising: 

a print start detector configured to detect that a 
print start signal, which indicates a start of a 
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transmission of printing data, is received from 
a computer; 

a data buffer configured to temporary store the 
printing data received from the computer; 
a prim finish detector configured to detect that 
a prfni finish signal, which indicates a finish of 
Ihe transmission of the printing data, is re- 
ceived from the computer; and 
a clearer configured to clear the printing data 
stored in the data buffer when the print start sig- 
nal is received again from tho computer or an- 
other com putor afte r tho print start detector has 
detected the print start signal and before the 
print finish detector detects the print finish sig- 
nal, 

3. The printer according to claim 2 wherein the printer 
does not have a cabfe detector which directly de- 
tects that a printer cable connected to the computer 
is unplugged. 

4. The printer according to claim 2 wherein the print 
start signal is a device fD request which the com- 
puter transmits for confirming a model of the printer. 

5. The printer according to ciaim 2 wherein the print 
start signal is a predetermined string which the com- 
puter transmits before a start of the transmission of 
the printing data. 

6. The printer according to claim 2 wherein the print 
start signal is a cable plug/unpiug effective com- 
mand which the computer transmits before a start 
of thetransmlsslon of the printing data, andthe print 
finish signal is a cable plug/unplug ineffective com- 
mend which the computer transmits after a finish of 
the printing data, 

7. The printer according to claim 6 further comprising 
a packet receiving detector configured to detoctthat 
the printer is receiving any packet, wherein 

the clearer clears the printing data stored In 
the data buffer if the packet receiving detector de- 
tects that the printer is receiving the packet even 
when the print start signal is received, 

8. Tho printer according to claim 7 wherein a plurality 
of logical channels are established between the 
computer andthe printer, and thecable plug/unplug 
effective command and the cable plug/unplug inef- 
fective command are transmitted and received by 
using at least one of the logical channels. 

9. A printer comprising: 



a data buffer configured to temporary store 
printing data received from the computer; and 
a clearer configured to clear the printing data 
stored in the data buffer when the cable detec- 
5 tor detects that the printer cable has been un- 

plugged, 

10, The printer according to claim 9 wherein the cable 
detector monitors a voltage of a power bus of the 
to printer cable, judges that the printer cable is un- 
p lugged whan the voltage is not detected, and judg- 
es that the printer cable is plugged when the voltage 
is detected. 

15 11. TheprmteraccordingtoclalmlOwhereintheprinter 
performs a predetermined Initialization when the 
cable detector detects that the printer cable is 
plugged after the clearer has cleared the printing 
data stored in the data buffer. 

20 

12. The printer according to claim 10 furthercomprte- 
ing: 

a print start detector configured to detect that a 
55 print start signal, which indicates a start of a 

transmission of the printing data, is received 
from the computer, and 
a print finish detector configured to detect that 
a print finish signal, which Indicates a finish of 
30 the transmission of the printing data, is re- 

ceived from the computer, wherein 
the clearer clears the printing data stored in the 
data buffer only when the cable detector de- 
tects that the printer cable Is unplugged after 
35 the print start. detector has delected the print 

start signal, and before the print finish detector 
detects the print finish signal. 

13. The printer according to claim 12 wherein the print 
40 start signal is a device ID request which the com- 
puter transmits for confirming a model of the printer. 

14, The printer according to claim 12 wherein the print 
sta rt signal rs a predetermined string which the com- 

4$ puter transmits before a sta it of the transmissio n of 
the printing data. 

15, The printer according to claim 2 wherein the printer 
does not have a power switch for a user to turn ON/ 

so OFF a power supply and does not have a control 
panel for the user to operate for clearing the printing 
data stored in the data buffer 



16. A printer control method comprising: 

55 



30 



a cable detector configured to detect whether a detecting process for detecting that a printer 

a printer cable, which is connected to acompu- cable, which is connected to a computer, is un- 

ter, Is plugged normally or not; plugged; and 
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a clearing process for clearing printing data re- 
ceived trom the computer and stored in a data 
buffer when it is detected that the printer cable 
has been unplugged in the detecting process. 

5 

17. A recording medium storing a program for control- 
ling a primer, the program comprising: 

a detecting step for detecting that a printer ca- 
ble, which is connected to a computer, is un- « 
pegged; and 

a clearing step for clearing printing data re- 
celved from the computer and stored in a data 
buffer when it is detected that the printer cable 
has been unplugged in the detecting step. *s 

18. A program for controlling a printer, the program 
comprising: 

a detecting step for detecting that a printer ca- so 
ble, which is connected to a_computer, is un- 
plugged; and 

a clearing step for clearing printing data re- 
ceived from the computer and stored In a data 
buffer when It Js detected that the printer cable 2s 
has been unplugged in the detecting step. 

19. A program data signal embodied In a carrier wave 
comprising: 

3D 

a detecting step for detecting that a printer ca- 
ble, which Is connected to a compute^ is un- 
plugged; and 

a clearing step for clearing printing data re- 
ceived from the computer and stored in a data 
buffer when ft \s detected that the printer cable 
has been unplugged In the detecting step. 
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(54) Printer to avoid unnecessary printing 

(57) The printer 1 0 clears the printing data PDAT re- 
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and/or from a computerso. As a result, it prevents the 
printer 10 from performing an unnecessary printing on 
the basis of the printing data PDAT remaining in the data 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] This invention relates to a printer lo avoid an 
unnecessary printing even when a printer cable Is re- 
moved during a printing operation . 

Description of trie Related Art 

[0002] A printer cable like a parallel cable and a USB 
(Universal Serial Bus) cable connects a printer and a 
computer, Then, via the printer cable, printing data and 
so on is transmitted from the computer to the printer, 
and status information and so on is transmitted from the 
printer to the computer. 

{0003] When the printer cable like the parallel cable 
and the USB cable is removed during the printer's print- 
ing operation, the printing data is not transmitted from 
the computer to the printer, and the printing operation is 
stopped. Such as action as removing cable is made by 
intentionally, carelessly and so on. For example, the us- 
er removes the cable Intentionally in the case where the 
computer connecting to this printer is changed to anoth- 
er one. 

[0004] When the cable is removed during the printer's 
printing operation, the printing operation after the printer 
cable is removed Is not done even If the printer cable is 
plugged again in the printer thereafter. Moreover, there 
Is a possibility that the printing data transmitted before 
the printer cable is removed remains in a data buffer of 
the printer, in this case, there Is a possibility that the 
printer prints meaningiessly Thai is, a possibility of per- 
forming the so-called garbage printing remains. 
[0005] In these cases, the user erases the printing da- 
ta which remains in the data buffer by turn ingoff a power 
switch of the printer or by operating a control panel of 
the printer in the conventional printer. 
[0006] Recently, a printer having neither a power 
switch no r a control panel for reducing the costs appears 
on the market For this printer, the user has to remove 
and plug again a power cable of the printer for erasing 
the printing data stored In the printer buffer However, it 
is troublesome for the user to remove and plug again 
the power cable for erasing the printing data in the data 
buffer. 

SUMMARY OF THE INVENTION 

[0007] It is therefore an object of the Invention to pro- 
vide a printer which is configured not to perform an un- 
necessary printing operation when a printer cable, 
which connects a printer and a computer, is unplugged 
during a printing operation, 

[0008] In order to accomplish the aforementioned and 
other objects, according to one aspect of the present 



Invention, a printer comprising: 

a detector configured to detect that a printer cable 1 
which is connected to a computer is unplugged; 
9 and 

a clearer configured to clear printing data received 
from the computer and stored in a data buffer when 
the detector detects that the printer cable has been 
unplugged. 

10 

[0009] According to another aspect of the present in- 
vention, a prlntor comprising; 

a print start detectorconfigured to detect that a print 
15 start signal, which indicates a start of a transmission 

of printing data, is received from a computer: 

a data buffer configured to temporary store the 

printing data received from the computer; 

a print finish detector configured to detect that a 
20 print finish signal, which indicates a finish of the 

transmission of the printing data, Is received from 

the computer; and 

a clearer configured to ciearthe printing data stored 
in the data buffer when the print start signal Is re- 
25 ceived again from the computer or another compu- 
ter after the print start detector has detected the 
print start signal and before the print finish detector 
detects the print finish signal. 

30 [001 0] According to a further aspect of the present in- 
vention, a printer comprising: 

a cable detector configured to detect whether a 
printer cable, which is connected to a computer, Is 

35 plugged normally or not, 

a data buffer configured to temporary store printing 
data received from the computer; and 
a clearer configured tociearthe printing data stored 
in the data buffer when the cable detector detects 

4Q that the printer cable has been unplugged, 

[001 1] Additionally, the Invention can be realized as a 
control method of a printer. Furthermore, it is possible 
to realize the invention as a program for controlling the 
45 printer in this manner, a recording medium storing a pro- 
gram therefor, or a program data signa! embodied in a 
carrier wave therefor. 

BRIEF DESCRIPTION OFTHE DRAWINGS 

so 

[0012] 

Fig. 1 is a diagram showing a hardware configura- 
tion of a printing system according to an embodi- 
55 ment of the invention; 

Fig. 2 is a diagram which illustrates a signal trans- 
mitting and receiving relationship between a com- 
puter and a printer in the printing system shown in 
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Fig. 1 when a printing is normally performed; 
Fig, 3 is a diagram which illustrates a signal trans- 
mitting and receiving relationship between the com- 
puter and the printer in a first embodiment of the 
Invention when a printer cable is removed fn a print- 
ing operation; 

Fig. 4 is a diagram showing a flow chart for explain- 
ing a printing data receiving process in the pr\n\er 
according to the first embodiment of the invention; 
Fig . 5 is a diagram showing a flow chart for explain- 
ing a printing data receiving process according to a 
second embodiment of the invention; 
Fig. 6 is a diagram showing a flow chart for explain- 
ing a printing data receiving process according to a 
third embodiment of the Invention; 
Fig. 7 is a diagram showing a logical channel struc- 
ture established between the printer and the com- 
puter according to a fourth embodiment of the in- 
vention; 

Rg. 8 is a timing chart for explaining packets trans- 
mitted and received in a control channel and a print- 
ing data transferring channel, which are established 
between the printer and the computer, and a status 
of an observation effective flag according to the 
fourth embodiment of the invention; 
Fig. 9 is a timing chart for explaining packets trans- 
mitted and received In a control channel and a print- 
ing data transferring channel, which are established 
between the printer and the computer, and a status 
of a packet receiving flag according to the fourth 
embodiment of the invention; 
Fig, 10 Is a diagram for explaining signals transmit- 
ted and received between the printer and the com- 
puter according to the fourth embodiment of the In- 
vention; 

Fig 11 isadiagram showing a flow chart for explain- 
ing a printing data transmitting process, which is ex- 
ecuted by the computer according to the fourth em- 
bodiment of the invention; 
Fig. 12 is a diagram showing a flow chart for ex- 
plaining a receiving process, which is executed by 
the printer according to the fourth embodiment of 
the invention; 

Fig. 13 is a diagram showing a ftow chart for ex- 
plaining a removing and plugging detecting process 
and a reset process according to the fourth embod- 
iment of the invention; and 
Fig, 14 is a diagram showing a flow chart for ex- 
plaining a removing and plugging detecting process 
and a reset process according to the fifth embodi- 
ment of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

(First Embodiment) 

[0013] According to the first embodiment of thelnven- 
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tlon, in a printing system in which a parallel cable con- 
nects a printer and a computer, the printer is configured 
to erase printing data in a data buffer thereof when the 
parail el cable is removed and then plugged again during 
* printing operation. More detailed explanation Is made 
below, 

[0014] Fig. 1 is a diagram showing a hardware con- 
figuration of a printing system according to an embodi- 
ment of the invention. As shown in Fig, 1 , the printing 
to system according to the embodiment of the invention 
has a printer 1 0 and a computer 30. 
[0015J The printer 10 has a CPU 12, a RAM 14, a 
ROM 1 6 and interfaces 1 8 and 20, and they are con- 
nected to each other via an internal bus. Furthermore, 

19 the internal bus isconnectedto a printing executing sec- 
tion 22 via the Interface 20, in this embodiment, the print- 
er 10 is an Inkjet printer, and a printing is performed in 
the printing executing section 22 by driving an ink head* 
in addition, the printer 10 has a power cord 24, and an 

20 electric power is supplied to the printer 1 0 by plugging 
the power cord 24 in a receptacle. However, the printer 
10 does not have a power swjtch and does not have a 
control panel. 

[0016] The computer 30 has a CPU 32, a RAM 34, a 
2s ROM 36 and interfaces 3B and 40, and they are con- 
nected to each other via an internal bus. Furthermore, 
the internal bus is connected to a hard disk 42 via the 
interface 40. 

[0017] A printer cable 50 connects the printer 1 0 and 
$o the computer 30. in this embodiment, the printer cable 
50 is a parallel cable in conformity with the IEEE 1284.4 
standard, At one end of the printer cable 50, a connecter 
52 Is provided, which Is inserted Into a connecting por- 
tion 54 of the printer 1 0. At the other end of the printer 
33 cable 50, a connector 56 is provided, which is inserted 
into a connecting portion 58 of the computer 30, A user 
can arbitrarily Insert the connectors 52, 56 of the printer 
cable Into the connecting portions 54, 58 and remove 
them therefrom. The connecting portion 64 of the printer 
40 1 o ts connected to the interface 18, and the connecting 
portion 58 of the computer 30 is connected to the inter- 
face 38, 

[0018] Next, an exp/anatron is made about an exam- 
ple of the printing operation according to the printing 

45 system shown in Fig. 1 . For example, printing data 
stored in the hard disk 42 of the computer 30 is trans- 
mitted from the con necting portion 58 to the printer cable 
50 via the interface 38. The printing data transmitted to 
the printer cable 50 Is stored in RAM 14 of the printer 

so 10 via the connecting portion 54 and the Interface 18. 
That is, at least a portion of the RAM 14 constitutes a 
data buffer for the printing data according to this embod- 
iment 

[0019] The printer 10 performs a necessary data con- 
es version to the printing data stored In the RAM 14, and 
print it in the printing executing section 22, In more de- 
tail, the CPU 12 reads out a print process program 
stored in the ROM 16* and executes it. When the print 
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process program Is executed, a language interpretation 
is performed on the printing data stored in the RAM 14, 
and the printing data is changed into data which can be 
printed in the printing executing section 22, Then, the 
GPU 12 transmits the converted data to the printing ex- 
ecuting section 22, and the printing executing section 
22 performs the printing, The data for which printing is 
finished is sequentially erased in the RAM 14, 
[0020] Fig. 2 is a signal chart for explaining the trans- 
mitting and the receiving of signals between the printer 
10 and the computer 30 In a normal printing, 
[0021] As shown In Rg, 2, tho computer 30 transmits 
a device JD request DREQ to the printer 1 0 before start- 
ing the printing. In response to the device ID request 
OREO, ine printer 10 transmits a devjce ID reply DRPY 
to the computer 30. The device ID request DREQ is a 
signal which is transmitted by the computer 30 so that 
the computer 30 confirms models of the printer 10 and 
others. In th is embodiment, the computer30 is designed 
to transmit the device JD request DREQ to the printer 
10 before the printing starts. 
[0022] After that, the computer 30 transmits a magic 
string MS to the printer 1 0, This magic string MS is trans- 
mitted to inform the printer 10 that the computer 30 
sends printing data P DAT after this. Then, the computer 
30 transmits the printing data PDAT to the printer 10, 
When the computer 30 has finished transmitting all the 
printing data PDAT necessary for the printing, the com- 
puter 30 transmits a close channel CC to the printer. 
When the close channel CC is received in the printer 10, 
the printer 1 0 Is able to confirm that ail the printing data 
PDAT has been received, 

[0023] Fig- 3 is a signal chart for explaining the trans- 
mitting and the receiving of signals between the printer 
10 and the computer 30 when the printer cable 50 is 
removed during a printing operation. 
[0024] As shown in Fig, 3, the computer 30 sends a 
device ID request DREQ to the printer 10 before it starts 
printing. The printer 10 replies a device ID reply DRPY 
to the computer 30 in accordance with the device ID re- 
quest. 

[002$] Next, the computer 30 sends a magic string 
MS. Then, the computer 30 starts sending printing data 
PDAT In one example of Fig. 3, it is assumed that.the 
printer cable 50 is removed from the printer 10 or the 
computer 30 by any reason or any cause. After that, it 
is assumed that the printer cable 50 is plugged Into the 
printer 10 or the computer 30. In this case, another com- 
puter, which is different from the computer 30, may be 
connected to the printer 10. In such a case, there is a 
possibility that a part of the printing data PDAT, which is 
received until the printer cable 50 is removed, remains 
in the data buffer o! the printer 1 0. 
[0026] When the user tries to pri nt next, as mentioned 
above, the computer 30 transmits a device ID request 
DREQ to the printer 1 0. That Is, in this embodiment, the 
computer 30 is designed to send the device ID request 
DREQ to the printer 1 0. Therefore, The printer 1 0, which 



receives the device ID request DREQ, Is able to judge 
that the printing data PDAT stored in the RAM 14 is un- 
necessary. As a result, the printer 1 0 erases the remain- 
ing printing data PDAT in the RAM 14. Furthermore, the 
5 printer 1 0 makes a necessary initial setting of the Inter- 
face and the like, 

[0027] Next, referring to Fig. 4, a printing data receiv- 
ing processing of the printer 10 is explained in detail. 
Fig. 4 is a flow chart for expiaintng the printing data re- 

10 ceivlng processing* 

[0028] A program for the printing data receiving 
processing is stored in Iho ROM 16 of the printer 10. 
The power is supplied to the printer 1 0, and the CPU 12 
reads out and runs this program so that the printing data 

15 receiving processing is performed, 

[0029] First, as shown in Fig. 4, the printer 10 Judges 
whether a magic string MS has been received (step 
S10), When the magic string MS has not yet been re- 
ceived (step S10; No), the printer 10 Is waiting by re- 
st? peating step 10, Not receiving the magic siring MS 
means that printing does not start. 
[0030] When the printer 1 0 receives the magic string 
MS (step $10: Yes), the printer 1 0 judges whether a de- 
vice ID request DREQ has been received {step S11). 

25 Receiving the magic string MS means that printing does 
start. Therefore, it Is possible for the printer 10, which 
receives the device ID request DREQ, to presume on 
the basis of receiving the device ID request that a new 
print starts again after the printer cable is unplugged 

30 once in printing and then plugged again. Therefore, 
when the printer 10 receives the device ID request 
DREQ (step S11 : Yes) t the printer 10 clears the rest of 
the printing data PDAT in the RAM 14 which Is the data 
buffer, ejects paper which is stopped In partway for print- 

35 ing^ and initializes the interface (step S12). 

[0031] When the printer 10 does not receive the de- 
vice ID request DREQ (step 311: No), the printer 10 
judges whether a close channel CC has been received 
(step S13), When the printer 10 does not receive the 

40 close channel CC (stepS13:No), it means that the print- 
ing operation is under way so that the printer 10 does 
print (step S14). Then, it repeats the process from step 
S11 explained above. 

[0032] On the other hand, when the printer 10 re- 
45 ceives the close channel CC (step S13: Yes), it means 
that the printing has finished so that the printer 10 re- 
peats the process from step S1 0 explained above, 
[0033] As explained above, the printing system ac- 
cording to tills embodiment can avoid an unnecessary 
so print when the printer cab le 50 is unplugged under print- 
ing, even if the printer cable 50 is a parallel cable that 
is not able to directly detect it unplugging. In more detail, 
when the printer cable 50 is removed while the printer 
1 0 is printing, the user inserts the printer cable 50 into 
85 the printer 10 again, and begins to newly print after a 
lapse of a predetermined time. At the beginning of the 
print, in this embodiment, the printing system has an ar- 
rangement that the device ID request DREQ istransmit- 
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ted from the computer 30 to the printer 1 0. Therefore, 
In this embodiment, when the printer 1 0 receives the de- 
vice ID request DREQ which means starting a print be- 
fore receiving the close channel CC which means end- 
ing a print, the printer 10 presumes that the printer cable 
50 Is unplugged once and then plugged once more and 
clears the rest of the printing data PDAT In the RAM 14. 
As a result, it prevents the printer 10 from printing the 
unnecessary printing data PDAT remaining In the RAM 
14 and performing meaningless printing, 
[0034] In addition, in the printer 1 0 which has neither 
a power switch nor a control panel, the rest of the print- 
ing data PDAT remaining fn the RAM 1 4 can be cleared 
without unplugging and plugging the power cord 24. 
Therefore, the ease-of-use of the printer 10 can be im- 
proved. 

(Second Embodiment) 

[0035] AccordI ng to the second embodiment of the in- 
vention, in a printing system which haaa USB cable con- 
necting a printer and a computer, when the USB cable 
Is unplugged from the printer during a printing operation 
and then plugged into the printer, the printer erases the 
printing data in a data buffer. More detailed explanation 
is made below. 

[0036] The hardware configuration of the printing sys- 
tem according to the second embodiment ot the inven- 
tion is similarto the printing system shown in Fig, 1 , but 
the printer cable 50, which connects the printer 1 0 and 
the computer 30, is a USB cable. This point is different 
from the first embodiment, 

[0037] Referring to Fig. 5, a printing data receiving 
processing of the printer 10 is explained in detail. Fig. 5 
is a flow chart tor explaining the printing data receiving 
processing of the printer 10. 

[0038] A program for the printing data receiving 
processing is stored in the ROM 16 of the printer 10. 
The power is supplied to the printer 1 0, and the CPU 12 
reads out and runs this program so that the printing data 
receiving processing is performed. 
[0039] First as shown in Fig. 5, the printer 1 0 reads a 
voltage on a VBUS (a power source bus) of the USB 
(step S20) r Concerning the USB cable, when the printer 
cable 50 is connected normally, the VBUS of the printer 
cable 50 is supplied with 5V Therefore, the printer 10 
can judge whether the printer cable 50 Is connected nor- 
mally by detecting the voltage of the VBUS and whether 
it is approximately 5V or approximately OV 
[0040] Hence, the printer 1 0 judges whether the volt- 
age is approximately 5V (step S21). When the voltage 
has been about 5V (step S21 : Yes), the process of the 
above-mentioned step S20 is repeated since the printer 
cable 50 is connected properly. On the other hand, when 
the voltage has not been about 5V (step S21 : No), for 
instance, when the voltage has dropped about OV, the 
printer 10 clears the RAM 14 which is the data buffer 
since the printer cable 50 is removed. 



[0041] Subsequently, the printer 10 reads again a 
voltage on the VBUS of the USB cable (step S23). Then, 
the printer 10 judges whether the voltage has been 
about 5V (step S24). When the voftage of the VBUS has 
s not been about 5V (step S24: No), the process of the 
above-mentioned sLeps S23 and S24 are repealed for 
waiting. On the other hand, when the voltage has been 
about 5V (step S24: Yes), the printer 10 initializes the 
interface and so on for next printing since the printer ca- 
ff b/e 50 is re/nserted. Then, the printer 10 repeats the 
process from the above-mentioned step S20. 
[0042] As explained above, according to the printing 
system of this embodiment, the printer 10 detects the 
USB cable unplugged by the observation of the voltage 
15 on the VBUS, and the printer 10 clears the RAM 14 be- 
ing the data buffer of the printer 1 0 when the USB cable 
is plugged. Therefore, it prevents the printer 10 from 
printing the unnecessary printing data PDAT remaining 
in the RAM 14 and performing meaningless printing, 
20 [0043] In addition, as in the case of the above-men- 
tioned first embodiment, i n the printer 1 0 which has nei- 
ther a power switch nor acontrol panel, the printing data 
PDAT can be cleared without unplugging and plugging 
the power cord 24, Therefore, the ease-of-use of the 
23 printer 1 0 can be improved, 

(Third Embodiment) 

[0044] In the above-mentioned second embodiment, 
so the printer 10 is designed to clear the data buffer of the 
RAM 14 when the USB cable is removed regardless of 
whether the printer 10 is fn the process of prmting. In 
contrast with this, In the third embodiment of the inven- 
tion, the printer 10 is designed to clear the data buffer 
& of the RAM 14 only when the USB cable is removed 
while the printer 10 is in the process of printing. More 
detailed explanation is made below. 
[0045] A hardware configuration of the printing sys- 
tem according to the third embodiment of the invention 
4o is similar to the ab ove-mentf onod second embodiment. 
That is, in the printing system shown in Fig, 1 , the printer 
cable 50 connecti ng the printer 1 0 and the computer 30 
is the USB cable, 

[0046] Referring to Fig. 6, a printing data receiving 
45 processing of the printer 1 0 Is explained in detail. Fig. S 
is a flow chart for explaining the printing data receiving 
processing of the printer 10, 

[0047] A program for the printing data receiving 
processing is stored in the ROM 16 of the printer 10. 

50 The power Is supplied to the printer 1 0, and the CPU 1 2 
reads out and runs this program so that the printing data 
receiving processing is performed, 
[0048] First, as shown in Fig. 6, the printer 1 0 judges 
whether a magic string MS has been received from the 

35 computer 30(step S30), When the magic string MS has 
not yet been received (step S30: No), the printer 10 is 
waiting by repeating step 30 since the computer30 does 
not start to transmit the printing data PDAT 
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[0049} On the other hand, when ths printer 10 re- 
ceives the magic string MS (step S30; Yes), the printer 
10 acquires a voltage of the VBUS of the USB (stepS31 ) 
since it means that the computer 30 starts to transmit 
the printing data PD AT. Subsequently, the printer 10 
judges whelher the voltage is approximately SV (step 

532) . 

[0050] When the voltage has not been approximately 
5V (step S32: No), for instance, when the voltage has 
been dropped to aboutQV, tt means removing the printer 
cable 50 being USB so that the printer 1 o clears the data 
buffer of the RAM 14 and initializes the interface {step 

533) . Then the printer 10 returns to the above-men- 
tioned step 30, 

£0051] On the other hand, when the voltage has been 
approximately 5V (step S32: Yes), it means !he trans- 
mission of the printing data PDAT fs started, so that the 
printer 10 judges whether the close channel CC is re- 
ceived (step S34). When the close channel CC has not 
been received (step S34: No), it means the transmission 
of the printing data PDAT Js continued, so that the printer 
1 0 continues to print (step S35). Then , the process from 
the above-mentioned step S31 is repeated. 
[0052] O n the other hand, when the close channel CC 
has been received (step S34: Yes), it means that the 
computer 30 has finished sending the printing data 
PDAT so that the process from the above-mentioned 
step S30 is repeated, 

[0053] As explained above, according to the printing 
system of this embodiment, as In the case of the above- 
mentioned second embodiment, the printer 10 detects 
the USBcabte unplugged by the observation of the volt- 
age on the VBUS, and the printer 1 0 clears Ihe RAM 14 
being the data buffer of the printer 10 when the USB 
cable is unpegged. Therefore, it prevents the printer 1 0 
from printing the unnecessary printing data PDAT re- 
maining in the RAM 14 and performing meaningless 
printing. 

[0054] Moreover, In the printer 10 according to this 
embodiment, the printer 10 erases the printing data 
PDAT remaining in the data buffer of the RAM 14 only 
when the printer cable 50 being the USB is unplugged 
during a printing operation. Therefore, the printer 1 0 can 
prevent the possibility that data stored in the RAM 14 is 
erased carelessly. 

[0055] In addition, as in the cases of the above-men- 
tioned first and second embodiments, in the printer 10 
which has neither a power switch nor a control panel, 
the printing data PDAT can be cleared without unplug- 
ging and plugging again the power cord 24, Therefore, 
the ease-of-use of the printer 1 0 can be improved 

(Fourth Embodiment) 

[0056] According to the fourth embodiment of the in- 
vention, a printing system uses a technique of detecting 
the plugging and unplugging of the printer cable 50, 
which is different from the first embodiment That is, the 



technique of detecting the plugging and unplugging is 
modified in the case of using the printer cable 50 which 
is a type that the plugging and unplugging of the cable 
can not be physically detected, More detailed explana- 

5 tion is made below. 

[0057] First, in accordance with Fig. 7, a configuration 
ol logical channels formed between the printer 10 and 
the computer 30 for communication is explained. Fig. 7 
is a schematic diagram for explaining the logical channel 

to formed on a communication line. 

[0058] As shown in Fig. 7, a control channel CNC, a 
printer control channel PCC and a printing data transfer 
channel DTC are formed between the printer 1 0 and 
computer 30 as the logical channels. The control chan- 

15 nel CNC is for opening and/or closing the logical chan- 
nel, and for transmitting information of the number of 
sent packets and the like. The printer control channel 
PCC Is for confirming the amount of remaining inks, 
transmitting a instruction of a ink change and the like. 

20 The printing data transfer channel DTC Is lor transmit- 
ting the printing data from the computer 30 to the printer 
10. 

[0059] In this embodiment, erasing the printing data 
PDAT stored in the RAM 1 4 Is performed with the com- 

£5 blued use of two techniques. Fig. 8 is a diagram for ex- 
plaining one technique and Fig, 9 is a diagram for ex- 
plaining the other technique. First, one technique Is ex- 
plained In accordance with Fig. 8. 
[0060] Fig. 8 is a timing chart in the case where a print- 

so ing is performed using the control channel CNC and the 
printing data transfer channel DTC, As shown in Fig. 8, 
the computer 30 transmits a cable plug/unplug effective 
command to the printer 10 by using the control channel 
CNC, Having received this command, the printer 10 sets 

35 amonitorlng effective flag. Next, the computer 30 trans- 
mits an open command for the printing data transfer 
channel DTC to th e printer 1 0 by using the control chan- 
nel CNC. As a result, the printing data transfer channel 
DTC between the printer 1 0 and computer 30 is opened. 

40 [0061] Subsequently, the computer 30 transmits 
packets, which are formed by dividing the printing data, 
to the pri nter 1 0 by using the printing data transfer chan- 
nel DTC, TTre printer 1 0, which received these packets, 
forms the printing data by restructuring these packets 

45 and performs a prl ntlng on the basis of the printing data. 
[0062] Having finished sending all the packets for the 
printing data, the computer 30 transmits a close com- 
mand for the printing data transfer channel DTC by us- 
ing the control channel CNC. As a result, the printing 

so data transfer channel DTC between the printer 10 and 
computer 30 is closed. Then, the computer 30 transmits 
a cable plug/unplug ineffective command to the printer 
10 by using the control channel CNC. Having received 
this command, the printer 10 resets the monitoring ef- 

55 fective flag. 

[0063] However, in the case where the printer cable 
50 is unplugged from the printer 1 0 during a printing op* 
eration and plugged again into the printer 1 0, the printer 
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10 receives a device ID request before the printer 10 
receives the cable plug/unplug ineffective command. 
The reason for this is that, the computer 30 is designed 
to transmit a device ID request to the printer 1 0 when a 
user plugs the printer cable 50 again and restarts print- 
ing. Thai is, delecting the device ID request while the 
monitoring effective flag is sel means that a printing daLa 
js to be sent again. Therefore, the printer 10 can detect 
that the printer cable 50 was unplugged and then 
plugged again, 

[0064] Next, referring to Fig. 9, the other technique is 
explained, Fig, 9 is a timing chart In the case where print- 
ing data Is transmitted by using the printing data transfer 
channel DTC, As shown in Rg. 9, the computer 30 trans- 
mits packets of the printing data to the printer 1 0 by us- 
ing the printing data transfer channel DTC. in the printer 
10, a packet receiving flag is set only while a packet is 
being received. That te, the flag is not set/reset in syn- 
chronism with open/close of the printing data transfer 
channel DTC, but in synchronism with the receiving/ 
non-receiving of packet. When the device ID request is 
received during setting the packet receiving flag, the 
printer 10 is able to judge that the printer cable 50 is 
removed and inserted. 

[0065] Next, referring to Fig. 10, the transmitting and 
receiving of signals between the printer 10 and compu- 
ter 30 in the case where the printer cable 50 is un- 
plugged In partway for a printing operation and plugged 
again. 

[0066] As shown in Fig, 10, first, the computer 30 
sends a device ID request DREQ to the printer 1 0. The 
printer 10, which receives the device ID request DREQ, 
sends a device ID reply DRPY to the computer 30. 
[0067] Next, the computer 30 sends a cable plug/un- 
plug effective command CEC lo the printer 10, Subse- 
quently, the computer 30 sends an open command POP 
for the printing data transfer channel DTC to the printer 
10. 

[00GB] Next, the computer 30 sends printing data 
P DAT to the printer 1 0 packet by packet. The printer 1 0, 
which receives the packets, sends a busy signal BS to 
the computer 30 every time a packet is received. In this 
way, the printing data PDAT is sent from the computer 
30 to the printer 1 0 while a transmission and reception 
of data is checked. The printer 1 0 generates Image data 
on the basis of the received data PDAT and performs 
printing in the printing executing section 22, 
[0069] In the case where the printer cable 50 is re- 
moved due to user's error and the like, the communica- 
tion line is disconnected in partway for a printing oper- 
ation. "ITien, when it is recovered, the computer 30 is in 
a state of waiting for the busy signal BS being a re- 
sponse from the printer 10, and the printer 10 Is in a 
state of waiting for the printing data PDAT from the com- 
puter 30. Furthermore, when the user gives instructions 
for a printing to the computer 30 again, the computer 30 
transmits a device ID request DREQ to the printer 1 0, 
[0070] However, for the printer 10, the printing data 
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transfer channel DTC has already been open and the 
monitoring effective flag has already been set, so that 
the printer 1 0 is in a state of waiting for the printing data 
PDAT Therefore, receiving the device ID request DREQ 

5 again means thatthe printer cable 50 has been removed 
and inserted again in a printing operation. Hence, the 
printer 1 0 clears the printing daia PDAT remaining in the 
RAM 14, which is a data buffer, ejects printing paper 
which is stopped In partway for a printing operaion, and 

10 resets itself to return an initial state. 

[0071] Next, referring to Fig, 11, a processing of tho 
computer 30 according to this embodiment is explained. 
Fig. 11 is a flow chart for explaining a printing data trans- 
fer processing of the host computer 30. For example, 

is first, a user gives Instructions for a printing to the com- 
puter 30 by using an application program for making 
documents, and the computer 30 generates a printing 
data PDAT In accordance with data inputted from the 
application program (step S40), Subsequently, the com- 

20 puter30 generates packets in accordance with the print- 
ing data PDAT and transmits one of the packets to the 
printer 10 (step S41). 

[0072] Next, the computer 30 judges whether a busy 
signal BS Is received from the prlniar 10 (step S42), 

25 When the computer 30 has received the busy signal BS 
(stepS42: Yes), the computer 30 judges whether all the 
packets generated from the printing data PDAT have 
been transmitted (step S43). When all the packets gen- 
erated from the printing data PDAT have been transmit- 

30 ted (step S43: Yes), this processing is ended. On the 
other hand, all the packets have not yet been transmit- 
ted (stepS43: No), the computer 30 returns to step S41 
mentioned above and repeats the transmission of the 
packets, 

35 [0073] On the other h and , in the case where the print- 
er cabie 50 is unplugged and pegged, since the busy 
signal BS does not return from the printer 10, the com- 
puter30 decides "No" in the above-mentioned step S42. 
Therefore, the computer 30 judges whether a predeter- 

40 mined time (for example, 20 seconds) has passed since 
the response from the printer 10 disconnected (step 
S44). When the predetermined time has not passed yet 
(step $44: No), the computer 30 returns to step S42 and 
monitors whether a response is received from the printer 

45 10, 

[0074] On the other hand, when the computer 30 has 
not received the busy signaf BS from the printer 1 0 even 
If the predetermined time has passed (step S44: Yes), 
the computer 30 asks the user whether the printing 

so should be cancelled or retried (step S45) . When the user 
has canceled the printing (step S45: Yes), the computer 
30 discards the printing data (step S46), After that, the 
user provides the co rnputer 30 with instructions for print- 
In g the same document as the last time or printing a doc- 

S5 ument different from the last time (step S47). Then, the 
computer 30 returns to the above-mentioned step S40, 
generates the printing data again (step S40), and re- 
peats the processing described above. 
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[0075] On the other hand, in step S45, when the user 
has chosen the retry for printing (step S45: No), the com- 
puter 30 returns to step S42 and waits For only the pre- 
determined time tor the busy signal BS from the printer 

10. S 
£0076] Next referring to Fig. 12, a processing of the 
prfnter 10 according to this embodiment Is explained. 
Fig. 1 2 is a flow chart for explaining a receiving process- 
ing of the printer 10, 

[0077] As shown In Fig. 12, the printer 10 judges 10 
whether unplugging and plugging the prlntercablo 50 is 
detected (step S50) + When unplugging and piuggingthe 
printer cable 50 has been detected (step S50: Yes), the 
printer 10 clears the remaining printing data PDAT 
stored in the RAM 14, and ejects the paper in the course is 
of the printing operation by a reset operation (step S51 ). 
By the way, step S50 forjudging cable plugging/unplug- 
ging and step S51 for the reset operation are explained 
with reference to Fig. 13 later. 

[0078] On the other hand, when unplugging and plug- 20 
ging the printer cable 50 has not been detected (step 
S50: No), the printer 1 0 judges whether the printing data 
PDAT are received from the computer 30 (step S52). 
When the printing data PDAT has not been received 
(step S52: No), the processing from step S50 Is repeat- 25 
ed. 

[0079] On the other hand, when the printing data 
PDAT has been received from the computer 30 (step 
S52; Yes), the printer 1 0 generates image data on the 
basis of the printing data PDAT (step S53) and performs so 
printing (stepS54). Then, the processing from step S50 
is repeated. 

[0060] Next referring to Fig. 13, the unplugging/plug- 
ging detectin g process l n step 50 of Fig. 1 2 and the reset 
process in step S51 are explained In detail. Fig. 13 is a 95 
flowcharter explaining the unplugging/plugging detect- 
ing process and the reset process in detail. 
[0081] As shown in Fig, 13, first, the printer 1 0 judges 
whether the cable plug/unplug elfective command is re- 
ceived (step S60). When the cablo plug/unplug effective 40 
command has been received (step S60: Yes), the mon- 
itoring effective flag is set (step S61). 
[0062] After the monitoring effective flag is set in step 
$61, or when the cable plug/unplug effective command 
has not been received {step S60: No), the printer 10 45 
judges whether the cable plug/unplug ineffective com- 
mand is received (step S62), When the cable plug/un- 
plug ineffective command has been received (step S62: 
Yes), the monitoring effective ffag is reset (step S63). 
[0083] After the monitoring effective flag is reset in 50 
step S63, or when the cable plug/unplug ineffective 
command has not been received (step $62: No), the 
printer 1 0 judges whether the printer 1 0 is receiving any 
packet in the control channel CNC, printer control chan- 
nel PCC or printing data transfer channel DTC (step £5 
364). When the printer 1 0 is receiving the packet (step 
S64; Yes), the packet receiving flag is set (step 565), 
whereas when the printer 1 0 is not receiving the packet 



(step S64: No), the packet receiving flag is reset (step 
See), A preparation for monitoring the plugging/unplug- 
ging of the cabie Is finished by the above-explained 
steps, 

[0084] Next, the printer 10 judges whether a device 
ID request DREQ is received in a stale that the moni- 
lo ring effective flag is set (step S67). When the device 
ID request DREQ has not been received in a stale that 
the monitoring effective flag is set (step S67: No), the 
printer 10 Judges whether the device ID request DREQ 
Is received in a state that tho packet receiving flag is set 
(step S68). 

[0085] When the device ID request DREQ has been 
received in a state that the monitoring effective flag is 
set (step S67: Yes), or when the device ID request 
DREQ has been received in a state that the packet re- 
ceiving flag is set (step S6B: Yes), a plug/unplug detect- 
ing flag, which indicates whether the printer cable 50 Is 
unplugged and plugged, Is set (step S69). On the other 
hand, when the device ID request DREQ has not been 
received in a state that the monitoring effective flag is 
set (step S67: No) t and when the device ID request 
DREQ has been received in a state that the packet re- 
ceiving Rag is set (step S68: No), the plug/unplug de- 
tecting flag is reset (step S70). 
[0086] Next, the printer 10 transmits a device ID reply 
to the computer 30 In response to the device ID request 
DREQ (step S71). Subsequently, the printer 10 judges 
whetherthe plug/unplug detecting flag is set (step S72). 
When the plug/unplug detecting flag has not been set 
(step S72: No), the printer 10 returns to step S60 men- 
tioned above. 

[0087] On the other hand, when the piug/unplug de- 
tecting flag has been set (step S72: Yes), the printer 10 
clears the printing data PDAT remaining in the data buff- 
er which is formed in the RAM 14 (step S73). Then, the 
printer 10 ejects the paper stopped In printing operation 
(step S74) and Initializes the interface to prepare forthe 
next printing (step S75), Then, the printer 10 returns to 
step S60 mentioned above, 

£0088] As explained above, as In the case of the 
above-mentioned first embodiment, the printing system 
according to this embodiment can avoid doing an un- 
necessary print when the piinter cable 50 is unplugged 
during a printing operation, even if the printer cable SO 
Is a parallel cable; an unplugging state of which is not 
able to be directly detected It unplugging. 
[0089] In addition, In the printer 1 0 which has neither 
a power switch nor a control panel, the rest of the print- 
ing data PDAT can be cleared without unplugging and 
plugging again the power cord 24. Therefore, ease-of- 
use of the printer 10 can be improved. 
[0090] Furthermore since a reset operation can be 
performed even when the device ID request DREQ Is 
received while a packet is being received, this reset op- 
eration can be performed even when the connector of 
the printer cable 50 is removed and then inserted at the 
timing other than the timing for printing. 
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(Fifth Embodiment) 

[0091 ] According to the fifth embodiment of the Inven- 
tion, the fourth embodiment is modified so that the print- 
er judges whether the printer cable 50 is unplugged and 
plugged by not using the packet receiving flag but using 
only the monitoring effective flag. 
[0092] Fig, 14 Is a flow chart for explaining plug/un- 
plug detecting process in step S50 and a reset process 
In step S51 according to this embodiment. Fig. 14 cor- 
responds to Fig. 13 in the fourth embodiment. 
[00931 ln embodiment, plugging and unplugging 
of the printer cable 50 is managed by using oniy the 
monitoring effective flag. That is, the printer 10 sets the 
monitoring effective flag when the cable plug/unplug ef- 
fective command is received from the computer 30 
whereas the printer 10 resets the monitoring effective 
flag when the cable plug/unplug ineffective command Is 
received from the computer 30. Then t when the printer 
10 receives the device ID request DREQ while the mon- 
itoring effective flag is set, the printer 10 presumes that 
the printer cable 50 is unplugged and then plugged 
again during a printing operation and erases the rest of 
the printing data PDAT In RAM 14. 
[0094] As a result, as shown in Rg, 14, In this embod- 
iment, steps S64 to S66 and step S69 are omitted from 
the fourth embodiment (Fig, 1 3). Since this embodiment 
is similar to the above-mentioned fourth embodiment 
except this point, an explanation in detail is omitted. 
[0095] As explained above, according to this embod- 
iment, the printer 10 detects unplugging and plugging 
the cable by using only the monitoring effective flag, so 
that the printer 10 can monitor the unplugging and plug- 
ging of the printer cable 50 only while the computer 30 
Is transmitting the printing data PDAT to the printer 10. 
Therefor©, it is possible to prevent the printer 10 from 
unnecessarily erasing the printing data PDAT stored in 
the RAM 14 + 

[0096] The invention is not ifmitedtothe embodiments 
explained above, but various changes or modifications 
are possible. For example, the invention can be applied 
to a printer having a power switch and/or a control panel. 
A connecting specification between the printer 10 and 
computer 30 Is not limited to the parallel cable or the 
USB explained above, but other connecting specifica- 
tion can be employed. 

[0097] Further, in the first and third embodiments, the 
magic string MS or the device ID request DREQ is a 
print start signal indicating a start of the transmission of 
the printing data PDAT, and the close channel CC is a 
print finish signal indicating a finish of the transmission 
of the printing data PDAT, but ether signal can be em- 
ployed. 

[0098] In addition, in thefourth and fifth embodiments, 
the cable plug/unplug effective command is the print 
start signal, and the cable plug/unplug ineffective com- 
mand is a print finish signal indicating a finish of the 
transmission of the printing data PDAT, but other signal 



can be employed. For example, the open command for 
printing data transfer channel is employed as the print 
start signal and the close command for printing data 
transfer channel is employed as the prim finish signal* 

$ [0099] Further, )n the respectiveprocessing explained 
with the foregoing embodiments, Ihe programs for exe- 
cuting these processing can be distributed in a form of 
a recording medium such as CD-ROM (compact disc 
read only memory), ROM or memory car^ for example. 

10 in this case, once the printer 10 and/or the computer 30 
read the programs from such a recording medium and 
execute tho programs, the embodiment explained 
above can be realized. 

[0100] In many cases, the printer 10 and/orthe com- 

1$ puter 30 have other programs such as operating sys- 
tem, other application programs, and so on. In these 
cases, the programs owned by the printer 10 and/orthe 
computer 30 maybe efficiently used, and instructions for 
calling programs from the own programs of the printer 

so io and/or the computer 30, which realize processing 
equivalent to the processing of the foregoing embodi- 
ments, may be recorded on the recording medium. 
[0101] These programs may also be distributed as 
carrier waves through a network, instead of the form of 

2$ a recording medium. The programs, transmitted as car- 
rier waves through a network, are stored in the printer 
1 0 and/or the computer 30 and can be executed to re* 
alize the foregoing embodiments. 
[0102] In some cases, the program is encrypted and/ 

so or compressed when it is recorded on a recording me- 
dium or transmitted as carrier waves through a network. 
In these cases, the printer 1 0 and/or the computer 30 r 
having read the program from the recording medium or 
carrier waves, has to decode and/or expand the pro- 

35 grams before executing it, 

[0103] As described above, according to the inven- 
tion, the printer detects that the printer cable is un- 
plugged and plugged again, and clears the printing data 
remaining in the data buff er, so that it is possible to pre- 

4o vent the p rinte r from performing unnecessary printing . 



Claims 

45 1 , A printer comprising: 

a detector configured to detect that a printer ca- 
ble, which is connected to a computer, is un- 
plugged; and 

so a clearer configured to clear printing data re- 

ceived from the computer and stored in a data 
buffer when the detector detects that th e printer 
cable has been unplugged. 

55 2. A printer comprising: 

a print start detector configured to detect that a 
print start signal, which Indicates a start of a 
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transmission of printing data, fs received from 
a computer; 

a data buffer configured to temporary store the 
printing data received from the computer; 
a print finish detector configured to detect that 5 
a print finish signal, which Indicates a finish of 
[he transmission or the printing data, is re- 
ceived from the computer; and 
a clearer configured to clear the printing data 
stored in the data buffer wh en th e p rint start sig- 1 Q 
nal is received again from the computer or an* 
other computer after tho print start detector has 
detected the print start signal and before the 
print finish detector detects the print finish sig- 
nal. 1$ 

3> The printer according to claim 2 wherein the printer 
does not have a cable detector which directly de- 
tecte that a printercable connected to the computer 
is unplugged. 20 

4. The printer according to claim 2 wherein the print 
start signal Is a device ID request which the com- 
puter tra nsmits for co nfi rmlng a model of the printer. 

25 

5. The printer according to claim 2 wherein the print 
start signal is a predetermined string which the com- 
puter transmits before a start of the transmission of 
the printing data, 

30 

6. The printer according to claim 2 wherein the print 
start signal is a cable plug/unpiug effective com- 
mand which the computer transmits before a start 
of the transmission of the printing data, and the print 
finish signal Is a cable plug/unpiug ineffective com- & 
mand which the computer transmits after a finish of 
the printing data, 

7. The printer according to claim 6 further comprising 

a packet receiving dotecto r configured to detect that 40 
the printer is receiving any packet* wherein 

the clearer clears the printing data stored in 
the data buffer if the packet receiving detector de- 
tects that the printer Is receiving the packet even 
when the print start signal is received. 45 

8. The printer according to claim 7 wherein a plurality 
of logical channels are established between the 
computer and the printer, andthecable plug/unpiug 
effective command and the cable plug/unpiug inef- so 
fective command are transmitted and received by 
using at least one of the logical channels. 

9. A printer comprising: 

55 

a cable detector configured to detect whether 
a printer cable, which is connected to a compu- 
ter, is plugged normally or not; 



a data buffer configured to temporary store 
printing data received from the computer; and 
a clearer configured to clear the printing data 
stored in the data buffer when the cable detec- 
tor detects that the printer cable has been un- 
plugged. 

10. The printer according to claim 9 wherein the cable 
detector monitors a voltage of a power bus of the 
printer cable, judges that the printer cable Is un- 
plugged whon the voltage is not detected, and Judg- 
es that the printer cable is plugged when the voltage 
is delected. 

1 1 . The printer according to claim 1 0 wherein the printer 
performs a predetermined initialization when the 
cable detector detects that the printer cable is 
plugged after the clearer has cleared the printing 
data stored in the data buffer 

12. The printer according to claim 10 further compris- 
ing: 

a print start detector configured to detect that a 
print start signal, which indicates a start of a 
transmission of the printing data, is received 
from the computer; and 
a print finish detector configured to detect that 
a print finish signal, which indicates a finish of 
the transmission of the printing data, is re- 
ceived from the computer, wherein 
the clearer clears the printing data stored in the 
data buffer only when the cable detector de- 
tects that the printer cable is unplugged after 
the print start detector has delected the print 
start signal, and before the print finish detector 
detects the print finish signal, 

13. The printer according to claim 12 wherein the print 
start signal Is a device ID request which the com- 
puter transmits for confirming a model of the printer, 

14. The printer according to claim 12 wherein the print 
start signal is a predetermined string which the com- 
puter transmits before a start of the transmission of 
the printing data. 

1 5. The printer according to claim 2 wherein the printer 
does not have a power switch for a user to turn ON/ 
OFF a power supply and does not have a controi 
panel forthe userto operate for clearing the printing 
data stored in the data buffer. 

16. A printer control method comprising: 

a detecting process for delecting that a printer 
cable, which is connected to a computer, is un- 
plugged; and 
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a clearing process for clearing printing data re- 
ceived from the computer and stored in a data 
buffer when it is detected that the printer cable 
has been unplugged in the detecting process. 

17. A recording medium storing a program for control- 
ling a printer, the program comprising: 

a detecting step for detecting that a printer ca- 
ble, which is connected to a computer, is un- w 
plugged; and 

a clearing step for clearing printing data re- 
ceived from the computer and stored in a data 
buffer when ft is detected that the printer cable 
has been unplugged in the detecting step. « 

18. A program for controlling a printer, the program 
comprising: 

a detecting step lor detecting that a printer ca- 20 
ble, which is connected to a computer, is un- 
plugged; and 

a clearing step for clearing printing data re- 
ceived from the computer and stored in a data 
buff er when it ]s detected that the printer cable 25 
has been unplugged in the detecting step. 

19. A program data signal embodied In a carrier wave 
comprising: 

3Q 

a detecting step for detecting that a printer ca- 
ble, which Is connected to a computer, is un- 
plugged; and 

a clearing step for clearing printing data re- 
ceived from the computer and stored in a data 3$ 
buffer when It is detected that the printer cable 
has been unplugged in the detecting step. 
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